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(54) GLASS FOR FIBER GLASS 

(57) Abstract: 

FIELD: glass industry. SUBSTANCE: glass 
has, wt.-% silicon oxide (Si02) 47.5-57.8; 
aluminium oxide (AI2O3) 17.1-19; titanium 
oxide (Ti02) 1.2-2; ferric oxide (Fe203) 
3.8-8.5; ferrous oxide (FeO) 3.4-7.0; 
manganese oxide (MnO) 0.11-0.19; calcium 
oxide (CaO) 6.5-10.8; magnesium oxide (MgO) 
2.3-7.5; potassium oxide (K2O) 0.8-2.5; sodium 



oxide (Na20) 2.2-4.6; sulfur oxide (SO2) 

0.01-0.20; phosphorus pentoxide (P2O5) 

1.1-2.0; scandium oxide (SC2O3) 0.03-1.2; 

zinc oxide (ZnO) 0.05-1.0. Ratio is 
Al 2O3/(Ca+MgO)<2,0. Stability in 2N HCI 

(98 C. 3 h) is 98-98.9% in Ca(OH)2 is 

991.-99.8% Glass is used production of 
unbroken and rough fibers. EFFECT: enhanced 
quality of glass. 2 cl, 4 tbi 
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(54) CTEKJIO flJliR CTEKJIOBOJIOKHA 

(57) PecfDepar: 

l/lcnorib30BaHMe: aha nponsBOACTBa 
HenpepbiBHbix m rpy6bix bojiokoh. CyinHOCTb 
M3o6peTeHi/ifl: CTeicno Ana creKnoBonoKHa 
coflep>KHT, B Mac. OKCMA KpeMHM?! 47,5 57,8 B0 
Si02, OKCMA anhOMUHMfl 17,1 19 BO Al 2O3. 
OKCMA TMTaHa 1 ,2 2 BO Ti02, okcma >Kejie3a 3,8 
8,5 BO Fe203, okcha xeneaa 3,4 7,0 BO FeO, 
OKCMA MapraHna 0,11 0,19 BO MnO, okcma 



Kanbi^MJi 6,5 10,8 BO CaO, okcma MamMSi 2,3 
7,5 BO MgO, okcma KajiM5i 0,8 2,5 BO K 2O, 
okcma HaipM^i 2,2 4,6 BO Na 2O, okcma cepbi 
0,01 0,20 BO SO3, okcma cf)occt)opa 1,1 2,0 
BO P2O5, okcma CKaHAMfl 0,03 1,2 BO SC2O3, 
okcma L\MHKa 0,05 1,0 BO ZnO. CooTHOiueHMe 
Al 2O3/(Ca+MgO)<2,0. ycroMHMBOCTb b 2N HCI 
(98X, 3 >^) 98 98,9% B Ca(OH)2 99,1 99,8% 1 
3.n. cfi-Jibi, 4 Ta6ji. 
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l/l3o6peTeHne othochtc^i k cocTaeaM creKon, 
npeflHasHaHBHHbix Anfl nponsBOflCTsa 
HenpepbiBHbix m rpy6bix bojiokoh, KOTopbie 
Moryr 6biTb ncnonbsoBaHbi pp9i nonyMeHUfi 
paanMMHbix iKaHeC^ n HeiKaHbix Marepi/ianoB, 
0njibTpoB, Ann apMnposaHMfl i^eMSHTHbix m 
TMncoBbix B5R>Kyinnx, a TaioKe nonnMepoB m 
Apyrux i4eneM. 

I_(enb naoSpeieHUfl CHM>KeHne 
KpucTajinnaai^MOHHOM cnoco6HOCTM, yAnnHeHne 
TeMneparypHoro HHTepeana BbipaSoTKH, 
oCecneHeHne Hafle>KHOCTM npoi4ecca n 
noBbiLueHne ycroMHUBOcru b Kucnbix cpeflax. 

B MSBecTHbix cocTasax creKon, 
npuMeHflewibix aha CTeioioBonoKHa, coAep>KMTCfl 
Si02, Ti02, AI2O3. Fe203, FeO, CaO, MgO, MnO, 
K2O, Na20, P2O5, La203. flJiJi cocTaBJieHMfi 

LUMXTbi B KanecTBe McxoAHoro Marepnana 
McnonbaytoT aHAeanT, KoppeKTupyioLL^nRcfl 
KBapi^eBbiM necKOM, wenoM, AO-noMHTOM, coaoR 
M rpexoKucbfo naHiaHa, a b psA© cnynaeB 
nuponfosMTOM [1] 

l/l3BecTeH cocraB creKna, coAep>KaLnni?i 
SiO 2, AI2O3, Ti02, Fe203, FeO, MnO, CaO, 
MgO, K2O, Na20, SO3 [2] 

McxoAHbiM cbipbeM ATifi nojiyHeHM5R 
MMHeparibHoro BonoKHa 3Toro cocTasa cjiy>Ki/iT 
nopoAa Tkina opToaMct3M6onMTOB m 

aMCtDM60J1MT0B KaK OAHOKOMnOHeHTHafl LUMXTa. 

OAHaKO TaKoe creKno o6naAaeT BbicoKoCi 

KpMCTariJlM3aL4MOHHOil CnOC06HOCTbfO, HM3KOM 

KucyioToycTOMHMBOCTbfo v\ n3-3a ysKoro 
MHTepsana Bbipa^oTKH He MOJKei 6biTb 
McnonbsoBaHO b nponsBOACTBe HenpepbiBHbix m 
rpyGbix BonoKOH 

fljia ycTpaHeni/ifi yKaaaHHbix HeAocraTKOB m 
AOCTM>KeHMfl 14 en 1/1 npeAno>KeHbi cocraBbi, 

KOHKpeTHbie H3 KOTOpblX npuBeASHbi B Ta6ji.1. 

TexHonornMecKne ceoMCTBa pacnnaeoB n 

cj3H3MKO-XMMHHeCKHe CBOMGTBa BOnOKOH 

npuBeASHbi b Ta6ji. 2 m 3 cooTBeTCTBeHHO. KaK 
BMAHO M3 Ta6n.1, npeAnaraeMoe creKno 
OTfiMHaeTc^i OT MSBecTHoro 6ojiee bbicokum 
coAep>KaHMeM okcmaob ariioMMHM^i ki 
TpexBaneHTHoro xeneaa, >^to npMBOAMT k 
yBejiMHeHnio KMcnoToycTOMHUBOCTM. 3tot 
acpctDeKT ycujiMBafOT oKCHAbi cjDoccjDopa n 
CKaHAM^i (KaK aneMeHTbi III n V rpynn Taejini^bi 
fl.M.MeHAeneeBa). 

M3BecTHO, HTo OKCMAbi >Kene3a, Kanbi^nfl m 
Marnufi sHaHnrenbHO nosbiLuaioT 
KpMCTarinM3aL\MOHHyio cnoco6HOCTb pacnnasa, 
HTO OTpuL^aTenbHO OTpa>KaeTc^i Ha npo4ecce 
BonoKHOoGpaaoBaHMfl (ocoGeHHO HenpepbiBHbix 
BonoKOH). 3a CHer aroro HHrepBan Bbipa6oTKM 
BonoKOH cy>KaeTC5i, BoapacTaer o6pbiBHOCTb m 
npoL^ecc nonyMeHMFi bojiokoh HeycTOMHMB. 
yMeHbLueHMe YKaaaHHbix okcmaob oGecneHMBaer 
CHM>KeHne TeMneparypbi sepxHero npeAena 
KpMCTarinM3ai4MM (Tb.h.k.), yAnnneHne 
TSMnepaTypHoro MHTepsana BbipaCoTKM n 
HaAe>KHOCTb npouecca. BBeAenne OKCHAa UMHKa 
npMBOAMT K oSpaaoBaHMio c AI2O3 TBepAoro 

pacTBopa, ycTOMHMBoro k KucnoTaM. Ba>KHbiM 
ycnoBi/ieM flBJifleTCJi co6nioAeHiie cooTHOiueHMyi 
Ai o KOTopoe Aon>KHO 6biTb 6one6 1 ,2, 



HO Menee 2,0. 

CreKno yKaaaHHoro cocraBa MO>KeT 6biTb 
nonyneho KaK H3 o6bNHbix, McnonbsyeMbix b 
CTeKnoBapeHUM ncxoAHbix KOMnoneHTOB, raK n 
Ha ocHose paani/iHHbix npupoAHbix MaTepnanoB, 
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HanpHMep aHAeanTOB, aHAesmoOasanbTOB, 
6a3anbTOB, flMa6a30B, ra66po. 

npoi4ecc BapKM creKna 
cocraBa ocyiAecTBnflnn b 
reiwneparype 1450°C ao 
roMoreHHoro pacnnasa. 
BonoKOH npoMcxoAnno ycTOMHUBO. 

KaK cneAyer m3 Ta6n.3 b cpasHeHMH c 
npoTOTunoM, Tb.h.k. npeAnaraewioro cocraBa 
creKna na 50-80 °C HM>Ke, MHrepBan Bbipa6orKM 
BonoKHa pacLUMpeH b 6-9 pas, a 
KMcnoToycTOMMUBOCTb BbiLue B 2,2-5,3 pasa. 

Ma npeAnaraeMoro cocTasa cieKna 
nonyMeHbi TaK>Ke m rpyObie BonoKHa. 
PeaynbTaTbi ncnbiraHUM mx cf)M3MKO-XMMHHecKMX 
CBOMCTB npeACTaeneHbi b Ta6n.4. 

Ma ra6n.4 bmaho, nro rpy6bie BonoKHa na 
creKna npeAnaraeMoro cocraBa o6naAaior 
BbicoKoC^ croRKOcrbK) He ronbKO k KucnoraM, ho 
M K HacbiineHHOMy pacraopy Ca(OH)2, nro 
npeAonpeAen^er nx ncnonbaosaHMe npM 
MsroTOBneHMM c|DM6po6eTOHa. 

Accopri/iMeHT nonynaeiwibix BonoKOH 
(HenpepbiBHbix m rpySbix), BbicoKaiR xnMUMecKa^i 
ycroMHi/iBOCTb b arpeccuBHbix cpeAax A^er 

B03M0>KH0CTb MCnonb30BaTb MX fl^^ 
npOH3BOACTBa TKaHblX M HeiKaHblX, 

cjDkinbrpoBanbHbix MarepnanoB, apMnpyraLUMX 
HanonnnrenePi KOMnoanroB, apMnpoBannfl 
6eTOHOB Ha ocHOBe MMHepanbHbix B;i>KyLAMX m 
AP. croMKHx npM 3Kcnnyarai4MM b arpeccMBHbix 
cpeAax b XMMi/i4ecKoR m ApyrMX orpacnflx 
npoMbiiuneHHOcrki, b KanecrBe cjDMnbrpoB 
rpy6o£i, roHKOM m CBepxroHKoC^ OHMcrKU 
arpeccuBHbix cpeA. 

flonroBe^HocTb TKaneM, naroroBneHHbix H3 
BonoKHa npeAnaraeMoro cocTaea npeBbiLuaer 
AonroseHHOcrb creKni^HHbix TKaneCi npmviepHO b 
1,5 pasa. Ma creKna npeAnaraeMoro cocrasa 
Hapa6oraHbi m ncnbiranbi naprnn HenpepbiBHoro 
M rpy6oro BonoKHa b KonnHecrBe 800 n 1000 Kr 
coorBercTBeHHO. 

cDnanKO-xuMMMecKne nccneAOBaHUfl 
nonyHeHHoro BonoKHa noArBepAnriM ero 
BbicoKyjo XMiy/inHecKyfo ycroMHUBOcrb b 
arpeccuBHbix cpeAax. 

cDopMyna ii3o6peTeHi/i5i: 

1. CTEKTIO flJIfl CTEKJIOBOJIOKHA. 
BKnioHaioLnee Si02, AI2O3, Ti02, Fe203, FeO, 
MnO, CaO, MgO, K2O, Na20 n SO3, 
ornMMafoineeca tom, "^to oho AononHnrenbHO 
coAep>Knr P2O5, ZnO n SC2O3 npn cneAyHDiASM 
cooTHOLueHMM KOMnoHeHroB, Mac. 

Si02 47,5 57,8 
AI2O3 17,1 19,0 
Ti02 1,2 2,0 
Fe203 3,8-8,5 
FeO 3,4 7,0 
MnO 0,11 0,19 
CaO 6,5 10,8 
MgO 2,3 7,5 
K2O 0,8 2.5 
Na20 2,2 4,6 
SO3 0,01 0,20 
P2O5 1,1 2,0 
SC2O3 0,03 1,2 

ZnO 0,05 1,0 

2. CreKno no n.1 
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KOMnOHeHTbJ 



CocTae, 



1 

2 
3 
4 
5 



1450 



510 
155 
76 
710 
70 



CocTae BO/iOKHa, Mac. % 



Bfl3K0CTb, Ha ' c npn °C 



1400 



940 
220 
135 
1260 
124 



1350 



1900 
500 
246 
2250 
220 



1300 



2900 
1000 
565 
4000 
395 
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Si02 


56,26 


52,40 


49,00 


57,8 


47.5 


AI2O3 


17.20 


17.80 


18,28 


19,0 


17,1 


Ti02 


1,20 


1,26 


1,45 


1.2 


2.0 


Fe203 


4.41 


5,54 


5,80 


3,8 


7,4 


FeO 


3,50 


3,98 


4,20 


3.4 


5,2 


MnO 


0J2 


0,13 


0,18 


0,11 


0,15 


CaO 


6,90 


7,30 


8,18 


7,2 


6,75 


MgO 


4.00 


5.00 


5,40 


2,3 


7,5 
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Na20 


2.91 


2,28 


2,31 


2,2 


3,0 


SO3 


0.01 


0,05 


0,10 


0,05 


0,1 


P2O5 


1.10 


1,45 


2.00 


1,1 


1,4 


SC2O3 


0.03 


0,75 


1,20 


0,04 


0,5 


ZnO 


0.05 


0,50 


1,00 


1,0 


0,2 


AI2O3 


1.58 


1,45 


1.35 


2,0 


1,2 


CaO + MgO 
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Ta6/iMua 3 



TexHo/iorwHecKMe cbomct- 
Ba pacn/iaBOB 1/1 bo/iokoh 


CocTae BO/10 KHa 


1 


2 


3 


4 


5 


TeMneparypa eepxHero 
npeAe/ia KpviCTa/i/iii3aui4M, 
TB,n,K., °C 

TeMneparypHbii?! i^HTepBa/i 

Bbipd60TKIi, °C 

CpeAHMM AwaMejp bo/iok- 

Ka, MKM 

npeA6/i npOHHOCTM npn 
pacTfl^eHMM, Mfla 
rioTepM Maccw b 2 HCI 
(90''C.3 h), Mr/5000 cm^ 


1220 

1320-1380 
9.0 
2200 
324.1 


1230 

1300-1370 
8,9 
2380 
388.5 


1250 

1280-1370 
9,3 
2240 

789,4 


1210 
1340-1400 


1250 
1290-1370 
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CeoncTBa bo/iokoh 


CocTasbi CTeKon 
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Ca(0H)2 
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